Monocyte subsets in coronary artery disease and their associations with markers of inflammation and fibrinolysis.
The multiple roles of monocytes in atherogenesis, including inflammation, angiogenesis and repair are attributed to the existence of different monocyte sub-populations. Scarce data are available on changes in phenotype and functional status of human monocyte subsets in patients with coronary artery disease (CAD), especially when monocytes are evaluated as three distinct subsets. Surface expression of receptors implicated in inflammation, repair and activation status (intracellular IKKβ) of monocyte subsets was assessed by flow cytometry in 53 patients with CAD and compared to 50 age- and sex-matched healthy controls. Monocyte subsets were defined as CD14++CD16-CCR2+ (Mon1), CD14++CD16+CCR2+ (Mon2), and CD14+CD16++CCR2- (Mon3). Plasma levels of inflammatory cytokines (FACSArray) and fibrinolytic factors (ELISA) were measured in CAD. CAD was associated with reduced expression of CD14 on Mon1 (p = 0.02) and Mon3 (p = 0.036), higher expression of IL6 receptor on Mon1 (p = 0.025) and Mon2 (p = 0.015), CXCR4 on Mon1 (p = 0.035) and Mon3 (p = 0.003), and CD34 on all subsets (all p < 0.007). Monocyte CD163 expression correlated negatively with interleukin (IL)-6 levels (p < 0.01 for all subsets). Expression of vascular endothelial growth factor receptor-1 correlated positively with plasminogen activator inhibitor (PAI)-1 antigen levels (r = 0.47, p = 0.006). In vitro, monocyte subsets derived from CAD patients showed significantly altered responses to endotoxin stimulation compared to monocytes from healthy controls. There is a complex interplay between phenotype and activity of monocytes and plasma cytokines and fibrinolytic factors. These findings support the presence of unique roles for the three human monocyte subsets in atherogenesis and CAD pathogenesis.